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RESULTS OF THE 0.015 SCALE SPACE SHUTTLE 
VEHICLE ORBITER TEST (0A17) IN THE NASA 
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By 
M. D. Milam/M. T. Petrozzi 


Rockwell International 


ABSTRACT 


Experimental aerodynamic investigations were conducted on a 0.015 
scale model of the Space Shuttle Orbiter in the NASA/LRC Low Turbulence 


Pressure Tunnel during a test period from 6/18/73 to 7/6/73. 


Six component static aerodynamic force and moment data were recorded 
while the model was pitched from -2° to +26° angle of attack. The yaw 
angles during these pitch sweeps were 0°, -5°, and 74°. Base, sting cavity, 
yertical tail, wing trailing edge, and elevon pressures, as well as elevon 
and rudder hinge moment data were also obtained. 


The test were conducted at a nominal Mach number of 0.25. ‘tne 
Reynolds number was varied threughout the test program from 2.5 x 10® to 
4.7 x 10® to 19.0 x 10® to 12.5 x 108. 
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| INDEX OF DATA FIGURES (Concludea) 


SCHEDULE 0” COEFFICIENTS PLO™-PEp: 

(A) OL, cD, CDF, CAF, vA, CN, CLMFWD, CLMAFT, L/D, XCP/L, CAB versus ALPHA 
CL versus CLMFWD 
CN versus CLMAFT 
CL versus CD 


(B) DcL, DCD, DCDF, ICN, DCA, DCAF, DCLMFD, DCLMAT, DCAB versus ALPHA 
DCL, DCD, DCN, P2A, DCAF, DCLMFD, DCLMAT versus DELVON 


(C) DCL, DcD, nD‘, DCN, DCA, DCAF, DCLMFD, DCLMAT, DCAB versus ALPHA 


'D) DCL, DCD, DcpF, DCN, DCA, DCAF, DCLMFD, DCLMAT, DCAB versus ALPHA 
DCL, DCD, DCN, DCA, DCAF, DCLMFD, DCLMAT versus DBFLAP 


(E) CYN, CBL, CY versus ALPHA 
(F) DCYNDB, DCBLDB, DCY/DB versus ALPHA 
(G) DCYNDA, DCBLDA, DCY/DA versus ALPHA 


(H) DCL, DCD, DCDF, DCN, DCA, DCAF, DCLMFD, DCLMAT, DCAB versus ALPHA 
DCL, DCD, DCN, DCA, DCAF, DCLMFD, DCLMAT versus DSPBRK 


(I) pevnnr, DCBLDR, DCY/DR versus ALPHA 
(J) CHET versus ALPHA 

! (K) CHET versus ELEVON 

(L) DCHET versus ALPHA 

| (M) CHR versus ALPHA, CHR versus RUDDER 
(N) CHR versus ALPHA 
(0) DCHRDR versus ALPHA 


(P) DCHRDB versus ALPHA 
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NOMENCLATURE 
General 
SADSAC 
SYMBOL DEFINITION 
speed of sound; m/sec, ft/sec 
CP pressure coefficient; (p, - pa)/g 
MACH Mech number; V/a 
pressure; N/m, pst 
Q( NSM ) dynariic pressure; 1/2pV", N/m°, psf 
Q( PSF ) 
RN/L unit Reynolds number; per m, per ft 
velocity; m/sec, ft/sec 
ALPhA engle of attack, degrees 
BETA angle of sideslip, degrees 
PSI engle of yaw, degrees 
PHI angle of roll, degrees 
mass density; kg/m3, slugs/ft3 
Reference & C.G. Definitions 
base area: me, ft 
BREF wing span or reference span; m, ft 
center of gravity 
LREF reference length or wing mean 
aerodynamic chord; m, ft 
SREF wing area or reference ares; m*, ft? 
MRP moment reference point 
XMRP moment reference point on X axis 
YMRP moment reference point on Y exis 
ZMRP moment reference point on Z axis 


base 

local 

static conditions 
totel conditions 
free stream 
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NOM” .ULATURE (Continued ) 


Body -Axis System 


SADSAC 
SYMBOL SYMBOL = DEFINITION 
Cy CN normal-force coefficient; Somme force 
Q 
CA CA axial-force coefficient; axial aon ce 
q 
Cy cY side-force coefficient; side force 
| q5 
CA, CAB base-force coefficient; base force 
| a5 


“Ay (Py - Po)/aS 


Cap CAF forebody axial force coefficient, Ca - Cay 
Ch CIM pitchi.g-moment coefficient; pitching moment 
SP REF 
Cy, CYN yawing-moment coefficient; vowing moment 
q 
Cy CBL rolling-moment coefficient; FOLl.ang moment on=ne moment 
q 
Stabliity-Axis System 
Cy cL ‘lift coefficient; = 
q 
Cy CD drag coeffictent; 2tag 
: qs 
| Cy - CDB base-drag coefficient; nese te 
Dp CDF forebody drag coefricient; Cy - Cp 
Cy CY side-force coefficient; Side force 
q5 


Rew mee ek 


Cn CLM pitching-moment coefficient; patenting nos moment 
| | | Leer 


Cn CLN yawing-moment coefficient; een ome moment 
a 


Cf ISL rolling-moment coefficient; rls monent 


Oe ee re ee 


L/D L/D 1ift-to-drag ratio; ¢,/Cp 
L/Dp L/oF 1ift to forebody drag ratios 1/Cp, 


! 
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NOMENCLATURE (Continued ) 


ADDITIONS TO STANDARD LIST : 


SADSAC 
SYMBOL SYMBOL DEFINITION 


Xop/ ty XCP/ L longitudinal position of the normal force center | 
of pressure, based on body length, fp 


Xop/tp = Yupp/lp - (Om/Cn) Uner/te) 


Cn pt CLMAFT pitching moment coefficient about aft C.c.(67% L, 
for config. 139B and 68¢4, for config. 895) 


An. DCLMAT differential pitching moment coefficient about 
Et aft C.G 


Cnewa CLMFWD pitching moment coefficient about forward C.G. or" 

fp for config. 139B and 66% £, for config. 89B 
AC,, DCL differential lift coeffi cient. 
AC, DCA differential a.ial force coefficient. 
ACyn DCN differential normal force coefficient. 
ACay DCAB differential base-force coefficient. | 
Acp DCD differential fag coefficient. , 
ACp, DCDF differential forebody drag coefficient. | 
AC, e DCAF differential forebody axial force coefficient. 


ACne,, a DCLMFD differential pitching moment coefficient about 
forward C.G. 


CY 8 DCY/DB side force coefficient derivative with sideslip 
anvle, 

Cng DCYNDB yawing moment coefficient derivatiw: with sideslip 
angle. 

Che DCBIDB rolling moment coefficient derivative with side- 


Slip angle. 
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SADSAC 


SYMBOL 


DCy/DA 


DCBLDA 
DCY/DR 
DCYNDR 


DCBLDR 


CHET 


DCHET 


DCHRDR 


DCHRDB 


DELVON 
DBFLAP 
DSPBRK 


AITLRON 





NOMENCLATURE (Continued ) 


ADDITIONS TO STANDARD LIST 


DEFINITION 


sideforce coefficient derivative with aileron 
deflection. 


yawing moment coefficient derivative with aileron 
deflection. 


rolling momen’, coefficient derivative with aileron 


deflection. 


Side force co2fficient derivative with rudder 
deflection. 


yawing moment coefficient derivative with rudder 
deflection. 


rolling moment coefficient derivative with rudder 
deflection. 


elevon hinge moment coefficient. 
rudder hinge moment coefficient. 
differential elevon hinge moment coefficient. 


rudder hinge moment coefficient derivative with 
rudder deflection. 


rudder hinge moment coefficient derivative with 
sideslip angle. 


differential elevon deflection. 
differential body flap deflection. 
differential speed brake deflection. 


aileron, total aileron deflection angle — 
aileron - right aileron)/2; degrees. 
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NOMENCLATURE (Concluded) . 
ADDITIONS TO STANDARD LIST 


DEFINITION 


elevon, surface deflection angle, positive 
deflection, trailing edge down; degrees. 


rudder, surface deflection angle, positive 
deflection, trailing edge to the left; degrees. 


left elevon, surface deflection angle, positive 
deflection, trailing edge down; degrees. 


right elevon, surface deflection angle, positive 
deflection, trailing edge down; degrees. 


speed brake, split rudder inclusive deflection 
angle between outer surfaces, left split rudder 
trailing edge left plus right split rudder 
trailing edge right, positive deflection; degrees. 


body flap, surface deflection angle, positive 
deflection, trailing edge down. 
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| CONFIGURATIONS INVESTIGATED 


The models used for tkis investigation were 0.015 scale representa- 
tions of the -89B and -139B Space Shuttle Orbiter configurations. Both 
a basic and a modified (cambered) nose version of the 139B configuration 
were tested. These cents Guxeusene were designated as: 


(son = Bol sD 7M3FAWg7V5F BRs 
= 89B orbiter configuration 
"1398 * Bag 7MbF5Wi07¥7B3its 
= basic 139B orbiter configuration 
%139BMoD = Baha sW107V7Eo3Rs 
= modified (nose) 139B orbiter configuration 


Individual components are designated as follows: 









CONFIGURATION COMPONENT 


-89B -139B DESCRIPTION 














Bio Basic Orbiter Fuselage 
0139B Orbiter Fuselage with 
cambered nose 

Cs Canopy 

Dy anipulator Arm Housing 

Ey} 8 Elevon 

Fi, - Body Flap 

Gy Landing Gear and Gear Doors 

M3 OMS Pods 

RS Rudder 

Vs Vertical Tail 

We7 Wing 
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' which is a variable-pressure, 


TEST FACILITY DESCRIPTION 


The test was conducted in the Lengley Low Turbvlence 


Single return facility with a closed rect- 
angular test section that is 0.94 meter (3.00 ft. ) 


(7.50 ft. 


wide and 2.290 meters 
) high. ‘The tunnel can accomodate tests in air at low subsonic 
Mach numbers and at & Reynolds number per unit length u 


p to about 49,2 x 
10° per meter (15.0 x 10° per foot). 
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DATA REDUCTION 


A LRC 832B six-component strain gage balance was used to measure °° ——<Ct«~tS 
model forces and moments. | 


The model was instrumented to measure nine fuselage base pressures, 
two rudder base pressures, two balance cavity pressures, and seven wing 
trailing edge pressures. The pressure tap selection for measurement was : 
made by a Scanivalve located in the nose of the model. Figures 3a and : 
3b show pressure orifice and strain age locations. Fuselage base and 
balance cavity pressures were integrated to compute base axial force. 
Wing and rudder pressures were used as an indication of buffet onset. 





The model was also instrumented for rudder and elevon hinge moments. 
The elevon gages were mounted in the two elevon panels on the right wing. 


Model data were converted to standard coefficients using the follow- 
ing reference constants: 


Full Seale Model Scale 
Reference area Sref = 2690 rt? 0.605 ft° 
Reference length Lpef = 1328.3 in. 19.925 in. 
Reference span bref = 936.68 in. 14.05 in. 


The moments have been reduced about a reference point located at 
fuselage station 1076.48 (66 percent of configuration 89B body length 
and 65 percent of configuration 139B body length). 
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TABLE I. 


TEST 2 OALT DATE 3 6/18-1/6/73 


TEST CONDITIONS 


DYNAMIC PRESSURE [STAGNATION TEMPERATURE 
(pounds/sq. inch) (degrees Fahrenheit) 












REYNOLDS NUMBER 
(pes untt length) 














62 2.5 x 100 | 12.1 | 
0.2 4.7 x 100 23. 
0.2 10.0 x 10° 43, 100° 
0.25 12.5 x 10° 56.6 100°F 


hn. 
WI 


BALANCE UTILIZED: _932B 


COEFF 
CAPACITY: ACCURACY: TOLERANCE: 


1000 + 4% 
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TABLE III. 
MODEL COMPONENT DIMENSIONAL DATA 


MODEL COMPONENT: BODY - B19 





GENERAL DESCRIPTION: Fuselege, Configuration 3, per Rockwell Lines 





V1L70-0001395. 





NOTE: Identical to By7 except forebody. 





Model Scale = 0.015 





DRANING NUNBER: _VL70-0001398 
DIMENSIONS : | "4 FULL-SCALE “MODEL SCALE 
Length - IN. 7 1290.3 19.35 
Max. Width - IN. 267.6 | 1.4469 
Max. Depth - IN. : ble. 5 3.668 
Fineness Ratio 7 aes 822.75 1.82175 
Area FT2 | : 
Max. Cross-Sectional 486.67 0.087 
-Planform a 
Wetted 


Base 








- | gfe TUT IESE Sangeet Rene Chere Mam et eS EE SER CG Ge, Oy EE, ga EG ee EE 
st reo pm ar age RECT OAC TA AOC A NS I TOE EL A TI Hy Sek ceps tala - 
| TABLE III. (Continued ) 
{ WODEL COMPONENT: BODY - B21 , ee 


GENERAL DESCRIPTION: Fuselage, Configuration 3, Rockwell Lines per 


“Alternate cambered forebody for VL70-000139B" 








NOTE: B21 identical to B19, except forebody. 


Model Scale = 0.015 , 
Altn. cambered forebody 
DRAWING NUMBER: for VL70-000139B : 
DIMENSIONS: FULL-SCALE «MODEL SCALE 
Length - IN. ' 4990.3 3935 
Max. Width - IN. | 267.6 by o69 
| 7 Max. Depth - IN. : Ohh. 5 3.668 
| Fineness Ratio 82175 4821/5 
3 Area - FT? | 
' Max. Cross-Sectional 386.67 | 0.087 
| “Planform | | 
| Wetted | | _— ; 
| Base 
| 
| , 
| 
| 7 
; i. 
: ! 21 
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TABLE III, (Continued) 


Model Component: Canopy (Cs) 
BT pee en ee Oe ee ae | 


Scale model = 0.015 

Drawing Number: VL70-000092 

Dimensions: Full-Scale Model Scale 
Sta fwd bulkhead —391.00—_ 5.865 | | 
Sta TE 560.0 8.400 
Canopy ictersects body ML 391.00 5.865 


Fineness ratio 


Area ~ ft 
Max cross-sectional eae a ee eter eee 
Planform dete en ee ——____... ; 
Wetted St ete. ee ee ee a 
) Base i a een SaaS 


_ No info on view augles 
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TABLE III. (Continued ) = ast + & _& oo 
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MODEL COMPONENT: __ Canopy - C7 


ee eg A 05 ath? oe 
-—, 


GENERAL DESCRIPTION: Configuration 3 per Rockwell Lines VL70-000139 
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Mode] Scale = 6.015 


eg 





ee i ee ee = i ote: 


DRAWING NUMBER |. _WL70-000139 | 
DIMENSION: - FULL SCALE © MODEL SCALE 


nate 


Bee ON Set es Gale ni 





as a a | 


Length (X¢ = 433 to Xo = 670) -in. FS 237 3.555 
ae Mex Width . | 
pT  Mox Depth (Z,= to Z, = 501) - in 


| : a Fineness Ratio 











=e. Pek eA i A) 


a 








Areo | 
- Mox Cross-Sectional 
Planform . 
1 Wetted 

- Base 
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TABLE III. (Continued ) 


ad 
a all 


Model Component: Manipulator housing (D7) hes 
CL Le = 

General Description: 2A configuration, lightweight orbiter per Lines 
ee 


Tea amrrereeteadeceenmen 


Scale model = 0.015 
Drawing Number: VL70-000093 - 























Dimensions: | Full-Scale Model Scale 
Length ~ in, 881,00 13.215, | 
Max width ~ in. | 51.00 0.765 
Max depth ~ in, 23.00 | 0.345 
Fineness ratio | 
Area ~ ft@ 
Max cross-sectional 
Plaalorm 3 " | 
Wetted - | 
Base | 


@ Fuselage, BP = 0,0 in. FS 
WP = 500.0 in. FS 
X, 426.0 to 1307.0 in. Fs 
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: TABLE III. (Continued) 

® | Model Component: _ Elevon (Eg) 

: General Description: 2A configuration per Wg7, Lines ¥L70-000093 meee 
E cata for 1 of 2 sides 

| Model ecale Ql 
Drawing Number: _VL70-000093 

. 

: | Dimensions: : Full-Scale Model Scale 
: Area ~ ft | 205.517 0.046. 

4 Span (equivalent) ~ in, oe 353.34 5-300 
Inbd equivaient chord ~ in, (BP 115.0 in.) 114.78 2.722 

| Outbd equivalent chord ~ in, (BP 468.3 in.) 35.00 0.825 
Ratio movable surface chord/ 

: total surface chord 2 

| At inbd equiv chord - 208 _ 208 
At outbd equiv chord ; -400 -400 
i@ Sweepback angles ~ deg 

| Leading edge 0.00 9.00 
| Trailing edge -10.02 -10.02 
Hinge line 9.00 0.00 

Area moment (normal to hinge line) ~ £t? 1548.07 0.005 
Product of area moment | 

| Note: The elevon panel consists of an inboard and outboard segment. 


The spiit line dividing the Segments is at BP 281 inches 
full scale (BP 4.215 inches model scale). 























+ 
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’ TABLE III. (Continued ) r | 3 

, ° 4 4 

MODEL COMPONENT: _ELEVON - £23 {5 

GENERAL DESCRIPTION: Configuration 3 per W107 Rockwell Lines 2 

VL70-0001393, data for (1) of (2) sides | 

Model Scale = 0.015 

DRAWING NUMBER: ae. . 

DIMENSIONS : FULL-SCALE MODEL _SCALE : 

Area - FT? | | 205.52 0.0462 

Span (equivalent) - IN. 353.34 9-300 

Inb'd equivalent chord. 114.78 1.722 

Outb'd equivalent chord - 65,00 - __ 0.825 : 

Ratio movable surface chord/ | 

total surface chord ; 

At Inb'd equiv. chord | .208 .208 

At Qutb'd equiv. chord | 1,00 1,00 , : 

Sweep Back Angles, degrees - * ; 4 

+ Vibebding Edge 00 O00 4 

ST OTM" Tying edge ee OD” 200K | } 

Hingel ine a 0.00 0.00 ‘ 

Area Moment (Normal to hinge line)- FT? _ 1548.07 0.00174 4 

Product of Arte Moment | » i 

; ()  & 

| : 
~. ‘ 
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TABLE III. (Continued) | 


Model Component: Body flap (F4) 








Scale model = 0.015 | 
Drawing Number: _VL70-000094 "A" 


Dimensions: Full-Scale : Model Scale 


Length ~ in, | ” 86.70 1.370 : | 


Max width ~ in, 265.00 “3.978 
Max depth ~ in, . . 22.000 st + 00325 


oS 














Fineness ratio ane eek 








Area ~ £2 








Max cross-sectional “ae = ie a ad ee oP oi | ‘ | 
Planform 142.66. | 0.0322 
Wetted , . Mie | 

> Base 38.646 050087 




















General Description: 2A configuration per Lines VL/0-000094 . 
| 
j 
| 
| 
| 
j 
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TABLE III. (Continued ) 


MODEL COMPONENT: 


GENERAL DESCRIPTION: 


F5 Body Flap 


SS Ean REE naa: 


3 Configuration per Rockwell Lines VL70-000139 


~~“ 


Seale Model = 0.015 


ace nen ern AC 


DRAWING NUMBER 
DIMENSION: 


—. Length - in 
‘Max Width - in 
Max Depth 
Fineness Ratio — 
Areo - Ft2 


Mox Cross-Sectiona: 


- Renform 
Wetted 
Bose 


YL70-000139 


EEE Eee 
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FULL SCALE 


70 
267.6 . 








: 





12.5. 








38.0956 





MODEL SCALE 





‘an 
4.014 

















0.032) 
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| : 
TABLE IIT. (continued ) r 
MODEL COMPONENT: G-) landing Gear : 
GENERAL DESCRIPTION: Two (2) nose gear doors and one (1) main 
DRAWING NUMBER: SSA- 00007 | 
| | | | 
| DIMENSIONS : | FULL-SCALE MODEL SCALE | 
| —— : 
| Length | 
: : 
| Max. Width | . : 
C, Fineness Ratio be eats | | 
Area 7 | | ! 
} 
Max. Cross-Sectional : : 
Planform ) | 
Wetted 
Base | | 
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TABLE III. (Continued) - 


Moudel Component: Body (B10) 3 y 
. CL ee eee rerepengereree ; 

General Description: Double delta wing fuselage per Lines VL70-000093, with 

37.0-in. radius nose. 


2A configura*ion lightweight orbiter. , 
scale model = 0.015 (18-0) VL72-000061 Se ee ee ere 
rawing Number: V170-000093 


ne eter 














Dimensions: | Full-Scale - Model Scale | Pe 
Length ~ in, | 1328.3 19.924 | 3 
Max’ width ~ in,(at X, = 1528.3) 265.0 eure 
Max depth ~ in, (at X, 7 1480.52) 248.0 3.720 
Fineness ratio ) 5.012 | 5.012 
Aces ~ ft? 
Max cross-~sectional 456.40 0.1027 
Planform : 
Wetted 
Base | 
7 30 
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: TABLE III, (Continued) 
e , | Model Component: OMS pods (M3) | 
: | General Description: ZA Lightweight configuration per MC120074, | | 
per Lines VL70-000094.. | 

| Seale mded = o.01§ ' 
Drawing Number: _ : | | 
| Dimensions: Full-Scale Model Scale | : 
| Length ~ in. "346.0 5.190 | E 
| Max width ~ in, (at X, = 1450.0) 208.0 | 1.620 a : 
: Max depth ~ in, (at X, = 1500.0) 113.8 1.707 | 3 
| Fineness ratio | 

| Area ~ ft ‘ 
| Max cross-sectional a ea a | 
| Planform = -- : 

| Wetted _ me me 

e | Base -- -- 


€ OF OMS pod 


Zo * 463.9 in. FS; WP 400.0 + 63.9 = 463.9 in. FS 
6.000 + .959 = 6.959 in. MS 


Yo = 80.0 in. FS; 1.20 in. MS 


From fuselage station 1214.0 to 1560 in. FS = 346.0 in. FS 
18.210 to 23.40 in. MS = 5.190 in. MS 
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TABLE III. (Continued) 


_ MODEL COMPONENT: Te ns i, 


GENERAL DESCRIPTION: Configuration 3 per Rockwell Lines VL70-000139 


NOTE: MA identical to M3, except intersection to fuselage. . 

_ Model Scie = 0.015, | 
DRAWING NUMBER -_yy70-000139 | 

DIMENSION: — - FULL SCALE | MODEL SCALE 


length - IN. 346.0 _ 5.190 
‘Mox Width - IN 7 108.0 1.620 
-Mox Depth - IN | 103.0” 1.695 
Fineness Ratio _ ee | 
Areo ~-FT” | 
.Mox Cross-Sectional 
Plonform 
Wetted 
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TABLE III. (Continued) 


Model Component: Rudder (Rs) | 
; ep hl 
General Description: 2A configuration per Lines VL70-000095 
rt iis 





a 


Ca 
Drawing Number: VL70-000095 


2 a a SSSR jeans 


Dimensions: 


Full-Scale Model Scale 

Area ~ ft? 106.38 0.024 
Span (equivalent) ~ in, __ 201.0 3.015 
Inbd equivalent chord ~ in, _ 91.585 1.374 
Outbd equivalent chord ~ in. ___90.833 0.762 
Ratio movable surface chord/ 
totai surface chord . 

At inbd equiv chord | ___ 0.400 - _ 9-400 

At outbd equiv chord 0.400 0.400, 
Sweepback angles ~ deg | 

Leading edge 34.83 _ 34.83 

Trailing edge 26.25 26.25 

Hinge line 34.83 34.83 
Area moment (normal to hinge line) ~ f¢3 526.125 0.0018 
Product of area and mean chord — 


moe 
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TABLE III. (Continued } 
Fr  denhrcentnah i dallas aa 


: Centerline vertical tail, double wedge airfoil with 
General Description: 


rounded leading edge. 
Scale model = 0.015 














Drawing Number: __ VL70-000095 —— 

Dimensions: Full-Scale_ Model Scale 
Total Data | 
Planform area (theo) ~ ft@ 413.25 0929 
Span (theo) ~ in. 315.72 4.735 
Aspect ratio 1.675 1.675 
Rate of taper 0.507 0.507 
Taper ratio 0.404 0.404 

Sweepback angles ~ deg | 
Leading edge 45.000 45.000 
Trailing edge : 26.249 26.249 - 
0.25 element line 41.130 : 
Chords ~in. _ 
Root (theo) WP 268.50 6.746 
Tip (theo) WP 108.47 1.627 
MAG 199.81 2.997 
Fus sta of 0.25 MAC 1463.50 21.952 
WP of 0,25 MAC 635.522 9.533 
BL of 0,25 MAC | 0.00 0.00 
Airfoil section . = | 
Leading wedge angle ~ deg 10,000 10.000 
Trailing wedge angle ~ deg 14.920 14.920 
Leading wedge radius ~ in, 2.00 2.000 
Void area ~ ft4 | 13.17 0.0030 


Blanketed area ~ ft 12.67 0.0028 
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TABLE III. (Continued ) 
MODEL COMPONENT s VERTICAL ~ ¥ 


a] teil doudleved 74 cirfoil with 


GENERAL DESCRIPTION: Centerline yertic 
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rounded leading edee, 
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DRAWING NUMBER: a VL70-000139 
DIMENSIONS : FULL ~SCALE MODEL SCALE 
TOTAL DATA 

Area (Theo) Ft” 425.92 0.0958 

oe fina 

Span (Theo) In EE: L.730 

Aspect Ratio 1.675 1.675 

Rate of Taper 907 0.507 

Taper Ratio 0.404 0. 40h 

Sweep Back Angles, degrees 
Leading Edqe 45.000 45<000 
Trailing Eage 25. 2h9__ 26,249 
0,25 Element Line 1.3 41.130: 

Chords: 
Root (Theo) WP 262.50 __ 4.028 
Tip (Theo) WP L031 7 1.627 
MAC 1.99 8h 9,9 
Fus. Sta. of .25 MAC "163.50 268 
W, P. of .25 MA 645,522 9.9 
B..L. of «25 MAC 0,90 0,00 

Airfoil Section 
Leading Wedge Angle Deg 3.0.000 10.000 
Trailing Wedge Angle Deg 144920 O70 
‘Leading Edca Radius AER: Q.030 

Void Area - Ft? 1312 0,198 

Blanketed Area 0.00 0,09 
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Greneral Description: 


Note: 


(Dihedral angle is defined at the lower surface of 
line projected into a plane endi 
Test No. Proj P REE? $3 





Dimensions: 


Total Data 


Planform area (theo) ~ tte 


‘ABLE IIT, (Continued) 
Model Component: _ Wing (Wg7), new lightweight orbiter 


Span (theo) ~ in, 


Aspect ratio 
Rate of taper 


Taper ratio 


Dihedral angle ~ deg 
Incidence angle ~ deg 
Acrodynamic twist ~ deg 
Sweepback angles ~ deg 

Leading edge 

Trailing cdge 

0.25 clernent line 


Chords ~ in, 


Root (theo) at BF 0,0 
Tip (theo) at BP 


MAC 


Fus sta of 0, 25 MAC 
WP of 0,25 MAC 

BL of 0,25 MAC 
Exposed Data 


Aspect ratio 
Taper ratio 
Chords ~ in, 


‘Arca (theo) ~ fre 
Span (theo) ~ in. (BP 108.0 to 


Root at BP 108,0 


Tip at 1,00 


MAC 


b 


Bus sta of 0,25 MAC 
WP of 0.25 MAC 
BL of 0,25 MAG& 


Airfoil section (Rockwell mod NASA 


XXXX ~ 64) 


Root 2 = 0,425 


2 


Tip 2 = 1.00 


Data for 1 of 2 sides 
Leading edge cuff 
Planform area - fre 


Leading edge intersects fus ML at sta ~ in, 
Leading edge intersects Wing at sta ~ jn, 
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Orbiter configuration per Lines VL70-000093. 
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35.209 


689.24 
137.85 
474.81 

_ 1136.89 


299.20 
182.13 


2 

___720.68 
2.058 

Oe asT 


562.40 
137.85 


393.03 
1185.31 
300,29 


_ 143.76 | 


0.10 
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120.33. 
0000. 


2035.0 


Seer: oe 





the wing at the 75.33-percent elemert 
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cular to the RFL. ) 
rawing No, VL20-000093 


Model Scale 


0.605 


14.05 
__ 2.265 
2,177 
0.200 


a 


3.500 __ 
3.000 


—+3,000 


a ee 








45.00v 
-10.24 
35.209 





40.339 
2.068 
7122 

17.053 
4.48B 


2.732 





_ 0.394 | 
10.810 
2.058 
M245 


ae Ve 
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8.436 
2.068 
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5.895 
17.779 


pee 1) ae 


2.156 


Pee ee were eM@ we. - roa 


0.0271, 
_-, 82400 
132523 
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Scale model = 0.015 
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TABLE III. (Concluded ) 





MODEL COMPONENT: _WING-W - | : 
GENERAL DESCRIPTION; Confisuration 3 rer Rockwell Lines V1.70-000139B __ 


NOTE: Same as W103, except cuff, airfoil and incidence angle. 





Ped 


Model Scele = 0.015 




















TEST NO, | DWG. NO. vVL70-00013928 
DIMENSIONS :_ | FULL-SCALE MODEL SCALE 
TOTAL DATA 2 ‘ 
Area (Theo.) Ft 
Planform . 2690.00 0.605 
Span (Theo In. . 936. 68 14.05 
Aspect Ratio 2,265 22203 
Rate of. Taper 1.2 1.177 
Taper Ratio 0,200 0.200 
Dihedral Angle, ieaeias (@ TE of bal 3.500. 3,500 
Incidence Angle, degrees 0,509 0.500 
Aerodynamic Twist, cegrees | +3, 000 +3000 
Sweep Back Angles, degrees 7 
Leading Edge 7 | 15.000 15.000 
Trailing Edge -10. ~10,2! 
i Hi Element Line | 35.209 - 35.209 
ords: — 
Root (Theo) B.P.0.0. | 689.24 10.339 
Tip, real BP. 137,85 2.068 
MAC ; LL 8) 7.122 
Fus. Sta. of .25 MAC 1336,89 17.053 
B.L. of .25 MAC _ x 182,13 2.132 
EXPOSED DATA — | 
Area (Ineo) Ft 1752.29 0.394 
Span, (Theo) In. BP108 | 720.68 10.810 
Aspect Ratio : . 2.058 2.058 
Taper Ratio 2451 O.2hoL 
baa 108 56 1,36 
oot B? 2.10 8. 
Tip.1.00 b ; : “T3785 2.068 
MAC _ | 393.03 5.895 
= Sta. of 26 MAC | 1165.31 17.4 
- 0 | 300. 20 i, 503 
BL. of .25 MAC 251.7 3.776 
Airfoil Section (Rockwell Mod vasa) 
XXXX-64 | 
Root b = | 0.10 0.10 
Tip : 7 : 0.22 0.12 
: Data for (1) of (2) Sides 
Leading Edge ae 2 
Planform Area sere, 0206, 


Leading Edge bitersaits Fus Me L. @ Sta 500. 2 500. 
Leading Edge Intersects Wing @ Sta ORR 36.252) 
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